There have been only four reports of malabsorption of vitamin B12 after resection of ileum in childhood (Clark and Booth, 1960; Dallman and Diamond, 1960; Helge, 1962; Valman, 1972) . A large part of the jejunum as well as the whole ileum was resected in the first 2 cases and a low serum vitamin B12 level was discovered within 4 years of the resections. The last patient developed vitamin B12 deficiency for the first time during puberty.
There have been only four reports of malabsorption of vitamin B12 after resection of ileum in childhood (Clark and Booth, 1960; Dallman and Diamond, 1960;  Helge, 1962; Valman, 1972) . A large part of the jejunum as well as the whole ileum was resected in the first 2 cases and a low serum vitamin B12 level was discovered within 4 years of the resections. The last patient developed vitamin B12 deficiency for the first time during puberty.
We have studied a total of 12 patients who had resections of various lengths of ileum, to determine the importance of the length and site of the resection and the interval before vitamin B12 deficiency was likely to occur. In 10 of these patients vitamin B12 absorption was studied by the whole body counter technique.
Patients and methods Details of the patients studied are in the Table. The resections in Cases 1-8 were performed in the neonatal period, Case 9 had resections at 1 * 5 and 2 -5 years, Case 10 at 3 3 years, Case 11 at 4-8 years, and Case 12 at 10 years.
Haematological methods were standard (Dacie and Lewis, 1968) . Serum vitamin B12 was assayed using
Euglenagracilis strain Z (Anderson, 1964) . The normal range is 160-925 ng/l. Serum folate was measured using Lactobacillus casei (Waters and Mollin, 1961 with megaloblastic anaemia due to folate deficiency the levels are usually below 3 jug/l., together with low red cell folate levels. Red cell folate levels were measured by estimating the L. casei activity of haemolysates of sequestrenized whole blood samples (Hoffbrand, Newcombe, and Mollin, 1966) , the normal range being 160-640 ,g/l. packed red cells. Serum iron and iron binding capacity were estimated by the method of Zak and Ressler (1956) and the normal range of serum iron is 14 -3-26 -8 pumol/l.
Vitamin B12 absorption was determined using an oral dose of 1 ,g 58Co-labelled vitamin B12 plus intrinsic factor and the whole body counting technique (Callender et al., 1966 Booth (1963) found that in adults vitamin B12 absorption was normal when less than 60 cm of ileum were removed but was usually impaired when 180 cm or more were removed. Fone et al. (1961) concluded that vitamin B12 absorption was normal after resection of less than 30 cm and usually impaired when a greater length was removed, though it was normal in one patient who had lost as much as 120 cm. In most of these patients resection was performed for regional enteritis, the terminal ileum was removed and possibly some of the remaining bowel was abnormal.
The present study confirms that after neonatal resection of the ileum, the remaining small bowel does not absorb adequate amounts of vitamin B12. It is not possible to calculate the corresponding lengths of intestine resected in comparison with the adult, as patients with congenital abnormalities, which were present in 9 of these 12 patients, often have an abnormally short small intestine (Valman, 1973) . Vitamin B12 absorption was normal where approximately 15 cm of the most terminal part of the ileum was preserved (Cases 1 and 2 and 2 patients reported by Moe, 1964, and Benson, Lloyd, and Krabbenhoft, 1967) and was impaired where a shorter length remained (Fig. 1) . Impaired absorption cannot be predicted from the length of intestine resected, as illustrated by Case 9, but the length of the remaining gut is a guide to absorptive capacity. However, some surgeons have considered that the handling of the gut necessary for careful measurement is not justifiable as a routine procedure in such extremely ill babies.
Site of resection. The impaired vitamin B12 absorption in Cases 7 and 12, who both have some proximal ileum, confirmed at the original operation, shows that the distal ileum is necessary for normal vitamin B12 absorption. The normal absorption of vitamin B12 in Case 2 and the low absorption in Case 3, who had similar lengths but different sites of resection, also confirm that the distal ileum is the most important site for vitamin B12 absorption. Interval before serum vitamin B12 level falls. In adults after total gastrectomy the serum vitamin B12 level may not fall for 10 years due to large stores in the liver (Booth, 1963) . Even in adults where absorption may be virtually nil after ileal resection, as long as 6 years have elapsed before the serum vitamin B12 level has fallen (Booth, 1963) . In two reports of low serum vitamin B12 levels due to resection of the ileum in childhood (Clark and Booth, 1960; Dallman and Diamond, 1960) subnormal levels were reached within 4 years of the resection. Booth (1961) warned that in children low serum vitamin B12 levels might occur at a shorter interval after resection than in adults, and Kiiffer et al. (1965) , who reviewed all the previous reports of major resections in childhood, were surprised that their patient had not developed megaloblastic anaemia by 17 months after resection of the ileum.
In Case 3 (Fig. 2) , after three slightly subnormal serum vitamin B12 levels between 3 and 3_years, the level remained well within the normal range until the age of 10 years. After a further year at borderline levels there was a precipitate fall to 72 pg/l. over a period of 6 months during the pubertal growth spurt. Helge (1962) (Chanarin, 1969) .
Three children in the present series still have normal serum vitamin B12 levels over 5 years after resections of ileum despite impaired absorption of vitamin B12.
Three patients were investigated in detail for evidence of a stagnant loop (Cases 3, 4, and 10). In all three there was no evidence of a stagnant loop on barium meal and follow through, and aerobic and anaerobic cultures of the small gut contents showed no significant growth of pathogens. Urinary indicans were estimated in Cases 3 and 10 and were normal (64 and 23 ,ug/24 hours). Fat excretion was not decreased by oral antibiotics in the two patients tested (9 1-9 *3 g/day in Case 4; 14K 1-24-6 
